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Introduction,

That the production of profitable crops of marketable size and qualily
is the end-result of a long series of factors is a well established fact. Broad-
ly, these factors can be classified under iwe groups—one, which is partially
or completely under the control of the grower and another, which is not.
The latter group comprises of mainly a complex series, which can be con-
veniently summarised under the heading of climale or season, and which
may directly or indirectly exert a determining influernce upon crop size.
Even though this group of factors is beyond the control of man, it is possi-
ble to establish significant correlation between each of the factors consti-
tuting this group and the tree-performance, and thus obtain a precise know-
ledge of the optimum cultural practices in relation to the various types of
tree-requirements as modified by this group of factors.

In the chain constituting the other group of factors, there are undoubt-
edly numerous links to be considered. This group of factors demands
special care of the grower, as by a proper understanding of the influence
of some or all of these factors it is not only possible {o ensure belter crops
in normal years, but it may also enable the grower to reduce or minimise the
losses resulting from unfavourable -conditions not directly or easily con-
trollable.

Realisation of the above stated fundamental facts has been primarily
responsible for a long series of investigations on many fruits in many paris
of the world. All these studies are, in effect, designed to supplement horti-
cultural field experiments by studies aimed to furnish a better understanding
of the tree processes,. One of the simplest and most convenient methods
of obtaining a full understanding of the tree-performance and the various
cultural practices that ere required to be adopted for optimum production,
is through the establishment of a set of definite relationships between certain
readily distinguishable growth fealures and tree-prcductivity. As in all
other agriculiural sciences, orchard praclices must be based on the correct
understanding of the plant growth and produclion; snd the aim of all
investigational work in horticulture should be mainly to place at the dis-
posal of the grower, information to bring about in the tree the oplimum set
of growth condilions which are assccialed wilh proliteble crop size and
quality. To achieve this objeclive a delailed siudy of the growth precesses
of the tree is obviocusly essential,
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Between the. iwo groups of factors stated sbove can perliaps. be' placed
the genetic make up of the tree, Regulation or improvement of the mherent
produclivily of the tree is a work. beyond the ecope of short Invesl:!gatlﬂnﬂ
as those under report. However, attempt has been - made, on f.ha basis of
certain preliminary blossom biolegical and pollination ‘studies to throw
some light on this question also. But the present studisz are tﬁainiy directed
towards an understanding of the growth processes of m?:rtam cmnmerc;—al
varieties of mangoes at Kodur and the relationship between some of ihese
features and flower-bud formation.

I. Siundies on Qertain Aspects of Growth.

- Introduction: An attempt is made to present dasta on.the peciliar
growth features that characterise a few of the Soulh indian commercial
mango varieties. At the same time data are adduced to present the chara-
cteristic features of growth in the various parts of the tiee and in respect of
those parts which have had different kinds of perfarmancea in the preceding
season. The age of the tree parts hes also lo be ‘necessarily given due
consideration while evaluating their performances. In short, the studies
reported upon in this paper are aimed to bring forth the mango {ree growth
in all its varied forms and patterns, as a step for further elucidation of the
main problem of fruit-bud formation. '

Material and methods. A grafted mango plantalien at Kodur con-
taining trees of about 20 years of age was selected in August 1236 for this
study. The study was in progress till January 1940.

Growth features of all shoots For the study of certain easily dis-
tinquishable growth features, four of the important ccmmercial varieties of
mango in this tract, viz., Neelum, Bangalora, Baneshan and"Mu._fgoﬂ were
chosen. For one of the investigalions, only four beering trees in each of
Neelum, Bangalora and Baneshan varieties, which appeared uniform look-
ing in tree vigour and health were selected. Abcut 20 to 25 healthy look-
ing shoots situated on all sides of the tree were selected at random in
ABugust 1936 and tagged. Every month, frem August 1936 to March 1939,
the number of new shoots produced on these seiected shoots were tagged
and their extension growth recorded. ' -, .

Growth features of different classes of shoots. Observations were
carried out on the shools, irrespective of their nature, origin and previous
performance. In order to throw light on the growth features of the various
classes of shoots commonly met with in mango irees, it was decided early
in 1939 to record the growth mea surements.of each class of shoots separa-
tely. With this end in view the foliowmg six classes of shools were chosen
from three trees in each of the three varieties, Neelum, Bangalora and
Baneshan, in March 1939, when new grovith was just commencing for that
year. The number of shoots tagged- was 60 to 75 in ezch class or 1360 to
450 in all classes per variety, with a m'imran nf 20 in each class per tree.
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1 and 2—Leaders and laterals of 1938 that failed to flower in 1939
(referred to subseguently as “non-flowered leaders” and “non-flowered
laterals' respectively). ,

3 and 4—Leaders and laterals of 1938 that flowered in 1939 (referred
to subsequently as "flowered leaders” and " flowered laterals” respectively).

5 and 6—Leaders and latersls of the first flush of 1939 (referred to
subsequently as " current yesr's leaders” and "“current year's laterals”
respectively),

Besides these, 30 shoots of each of the six classes mentioned above
from a Mulgoa tres and 41 leader shcots of Neelum from two of the trees
included under the above mentioned investigation and which carried fruits
to maturity during 1939, were labelled separately in July and October 1939
respectively for observation.

As shoots giving rise to inflorescence from the apical buds are incap-
able of producing =xtension growth from the same region, it will be clear
that, the leaders of the first flush of 1939 are those that were produced by
the leaders or laterals of 1938 which failed to flower in 1939. In order
to maka the current year's growth selected for observation representative of
all classes of shoots on which they originate, care was taken to select the
leader shoots of the first flush of 1939 in fairly equal numbers from each of
the non-flowering batch of leaders and laterals of the previous year and
also to select the laterals in equal numbers from each of the four classes of
shoots of the previous year.

The second investigation was commenced in March 1939. During
each of the subseguent montks up to January 1940, length measurements
of the new growths mede on &ll classes of shoots were taken individually
at a definite interval of a month, and the exiension growth produced in
each month on each class of shoots was thus obtained. At the same time
new leaders and laterals praduced were tagged and measured.

Season and duration of growth. Observelions made from August
1936 to January 1940 on Neelum, Bangalora and Baneshan have shown
that, as a general rule, growth in these three varieties during a czlendar year
is characterised by two distinct active phases ; one occurring from February
to June, and ancther from Oclober to November. Minor growth flushes
have also been seen to cceur in some varieties, as for example in Baneshan,
in December 1939. The relative amount of extension ogrowth made during
a given period, and consequently, the time of growih cessalion have, how-
ever, been found to vary to some exient between the varieties during the
period under review.

Differential behaviour of varieties to seasonal conditions, The
mean extension growth macde by the three varieties from 1237-38 to
1939-40 is given in Table I. It is clear that the varieties do not differ
significantly from each other, vhile the seascns do. The data further show
that there is no definite cyclic crowth from year to yezr, since in all the
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varieties the latter two years have shown significantly less extension qrﬁwth
than 'che former year : and between the latter two vaars ﬂne:re 'Is nc: ﬂiqm+
ficart dilference in any of the three varietes.

Number of new shoots formed. The produchnn of . blcsaoms ma}r be
governed not only by the amount of extension growth made but alsa by
the number of new shoots produced. In Table Il are presented the total
number of new shoots produced by the three varieties during: '1937-38 and
1938-39. It is seen that Neelum has produced a° 'sigﬁiﬁéﬁhﬂff- higher
number of new shoots than either Bangalora or Baneshan, and  that.the
number of shoots is definitely larger in the latter year than in the former
in all the varieties.

Growth features of different classes of shoots. The above inferences
relating to the growth features of the varieties have been drawn from a
consideration of all classes of shoots. Observations made on the growth
produced by the different classes of shools have shown that they are pos-
sessed of varying features. In particular, the features in respect of which
the different classes of shoots in the same variety differ markadl]r '[rum each
other are enumerated below :—

1. Number of flushes preduced in the year.

2. Month in which the peak of extension growth of the first flush
occurs during the year.

3. Month of cessation of growth of the first flush in the year.

4. Number of lateral shoots produced in the year.

The total number of shoots produced per 100 selected shoots of each
of the six different classes in four different varieties has been statistically

analysed and presented in Table III. The fcllowing additional inferences
may be arrived at from these data. '

(a) The number of latsral shoots produced per hundred selected
shoots varies very significantly between diflerent classes of shoots in ‘the
same variety, but not significantly between varisties.

(b) The flowered shoots have produced a signiifcanﬂy. higher number
of lateral shoots than the non-flowered ones or current year's shoots. The

leaders have produced also a significantly higher number of laterals than
the lateral shoots. .

(c) The current year's shoots and non-flowered laterals appear to be
‘relatively umrnpurtant in lateral shoot production,

Growth features of shoots that carvied fruits to maturity and of
those that shed the flowers. The data collected during 1939 on 41
leader shoots of Neelum that carried fruits to maturity in 1939 and on 75
leader shoots of the same variety which had flowered but had sibsequently
shed the panicles completely before fruit setting, are presented in Table IV.

It is observed from these that the shoots carrying fruits to maturity have
shown lower extension growth during 1939 and new laterals on a smaller
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proportion of shoots during that year than those in which the flowers had
shed early. 7The longest lateral shoot on the former class of shoots was
only 58 e¢m., while that on the latter class was 19'6 cm.

The above facts throw some light on an interesting aspect of the pro-
blem of "off” and "on" year bearing in mangoes It will be shown in a
separate paper that the optimum factors for produclivity in mangces are,
among others, a good crop of lateral shoots and a medium amount of exten-
sion growth in the season previous to Hlowering, The shoots carrying
fruits to maturity are, therefore, considered to be comparatively valueless
for producing a crop of flowers or of fruits during the succeeding season,
because of low extension growth and the failure of a large number of shoots
to produce new lateral shoots. The shoots in which flowers shed early,
producing as they do, a much' larger number of shoots of relatively better
extension growth, are consequently possessed ot beller flower bearing
potentialities, It will also be shown later that the current year's growth cn
the former class of shoots have borne no panicles in the succeeding season,
whereas those on the latter class have given rise to some crop.

In effect, the latter class of shoots behaves like artificially de-blossomed
shoots ; the only difference being that in one case de-blosgsoming has

occurred as a natural phenomenon, while in the other by the agency of man.

Summary and conclusions. Annual growth in Neelum, Bangalora
and Baneshan varities of mango is characterised by tweo distinct active
phases, one occurring from February to June and another in October—
November. Minor growth flushes also occur in some varieties mainly in
December, The relative amount of extension growth, the peak of the grow-
ing season, the duration of the growing period, and consequently the time
of growth cessation vary to some exlent between wvarieties from season to
season or in the same season.

The vaiieties under study do not show any cyclic growth tendency
from year to year.

Dilferent classes of shcotls are possessed ol ditlerent growth features;
theralore, each of these shall have to be treated as independent antities for
a study of their performance.

Previous performance and origin of the shoots have a delermining
influence on the production of laterals.

Shoots that carry fruits to maturity in one year produce a much lower
extension growth and new lalerals on a smaller number of shoots in the
same year than those whizh failed te flower in the year or in which the
flowers had shed early in thal year.

Ag has been indicaled already, the data presented above, though by
themselves may be informative, are likely to be of little practical value if . the
relalion between these various growth {eatures and blossom-bud formation
is not established or indicated. This forms the subject matier of the next
paper in the series,
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TABLE 1.

The Madras Agricultural Journal

1937-38 1o 1939-40,

[Vol. zxx, No, 10,

The mean extension prowth made by thrde vurmtir: l:if mlmgn frnm

Mean,-

Serial Number. Variety, 1937-38 1938-39, 1939-40. © fomsl. .
1 Naalun 31 5 9 45 " 150
2 Bancshan 30 4 10 44 - o 1470
3 Bangalora 29 18 6 53 177
Total )] 27 25 142 General Mean
Mean 300 90 83 : 158 -

Difference between varieties (for P= 08) —

Do, Vears do.

Mot significant.

—Significant,

Standard error of difference between uny two means icn: VEnrs=4 i

Critical difference (P="05)=123.
Conclusion, 1937-38 1%935-39

TABLE IIL

1 9&9-4“.

The number of growths produced (as percentage of selected shoots)

on the three vorieties doring 1937—38 and 1938—-39,

Variety. 1937 —38. 19358—-39. Total.: . Mean.,
Neelum 474 708 1182 591
Bangalora 370 554 924 462
Baneshan 364 540 204 452
Total 1208 1802 - 3010

Mean 4027 6007 General Mean—501'7

Difference between varieties (for P="01)—Significant.

Do. years do.

do.

Standard error of difference between any two means {m- varicties=17"9

Critical difference (P="01)=104'5

Conclusion. Neelum  Bangalora

TAELE III.

Banaeshian

The number of lateral shoots produced per 100 selected shoots in

each of the six different classes in four varietier,

Laterals produced by )
- . g
Varieties. | Non-flowered Flowered Current Year's | Total, é
Lenders.|Laterals,| Leaders.|Laterals.| Leaders.|Laterals.
Nealum 71 23 143 130 16 5 385 647
Bangalora | 29 20 145 36 — — 230 383
Bancshan 55 - 89 56 28 21 240 415
Mulgon 17 13 AG7 77 _ _ 214 35°7
Total 172 56 484 | 299 44 26 | 1081
Mean 430 | 140 | 1210 | 748 | 110 65 GE;_‘:;‘ B s

Difference between Varieties (for P='05)—Not significant,

L1} L1

1] iw

Leaders and Laterals (for szﬂSJI—Sigﬁiﬁcant. _
Flowered and non-flowered shoots (for P="01)--Significant.
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TABLE IV

The proportion of growing shoots in and mean extension growth made by
leader shoots of Nealum that shed flowers early and those that carried fruits to
muaturity, :

& Number Number Total mean
lass of Shoot. tagged producing Percentage. extension growth
: laterals, for the vear (Cm.)
Shouts that shed )
flowers early 75 54 72 1454
Shoots that carried q
fruits to maturity 41 8 20 1'04
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Groundnut as Human Food*
By C. M. JOHN,
Oilseeds Speeialist, Agriculiural Rescarch Institute, Coimbatore,

Food constituents. The food-stuffs that we consume should contain
the right amount and kind of proteins, fats, carbohydrates, vitamins and
mineral salts, if we are to live in normal health and our body is to function
properly. - Each of these ingredients supplies some reguirement or other of
the body complex. Proteins are necessary for building the muscles; carbo-
hydrates are the body's chief source of energy; fat is the heat prcducer
while mineral salts and vitamins play an important part in the physiological
functions. Any one food-stulf that is available to man may not contain all
the above ingredients, so that by consuming one particular product we can-
not supply the full requirements of the body. Therefore, we must combine
them judiciously so that our daily diet contains all these essential ingredi-
ents in the right proportions. ’

The South Indian diet. The South Indian diet which usually consists
of a large quantity of highly polished rice and only very small quantities of
dhal, arams, vegetables, milk, etc,, is rich only in carbohydrates. It is defici-
ent in other requirements of the body, especially proteins which are so
essential for muscle building. To remedy this defect we have to include in
cur rice diet adequale guantities cf other foed-stuffs thatl supply these defi-
ciencies but at the same time are cheap &nd wilhin easy reach of even the
poor.

Food value of groundnuts. Groundnul which is produced in abund-
ance in our Province is widely acknowledged as a 1ich and cheap sourece

* {"antribution NG._Z'EI of the Oilzceds Section ul the Madras Depaitnment of
Agriculture,




